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This study examined cost drivers of 2,490 completed episodes of ambulatory physiotherapy care provided
over an eight-month period in seven public hospitals in three Australian states. An episode described the
physiotherapy outpatient management for a particular patient with a particular condition, and consisted of
start and finish dates, and all the occasions of service in between. The most robust description of a
physiotherapy episode of care was unit record attributable time, split at 120 minutes. Factors which were
strongly associated with physiotherapy episodes were age, referral mechanism, source of income, chronicity,
country of origin and travel arrangements. This study highlights areas which require attention before further
large scale studies can be conducted, and provides a basis for future investigations into the cost of providing
physiotherapy ambulatory services. [Grimmer K and Bowman P: Cost drivers of ambulatory
physiotherapy episodes of care provided in acute hospital settings. Australian Journal of
Physiotherapy 45: 15-21]
Key words: Episode of Care; Health Care Costs; Outpatients
Introduction
Cost drivers are factors which significantly influence
the cost of delivering a health service (Macnee and
Penchansky 1994, Ovretveit 1994). These factors may
be related to the patient, the type of service being
provided and/or the environment in which care is
delivered (Donabedian 1990). To date, cost drivers of
physiotherapy services provided to outpatients (ie in
ambulatory settings) have not been clearly identified
because of the largely cross-sectional view taken of
outpatient service delivery.
Services delivered to ambulant patients are generally
recorded as encounters or occasions of service. Most
ambulatory episodes of care, such as medical
consultations or radiographic referrals, are completed
in one encounter (occasion of service) (Douglas et al
1996, Duckett and Jackson 1993, Jackson et al 1996).
However, an episode ofambulatory physiotherapy care
frequently contains more than one occasion of service.
Completion ofan episode ofphysiotherapy care usually
occurs when there has been a significant resolution of
symptoms (Berryman et al1997, Ovretveit 1994, Scott
and Grimmer 1995). Some patients take more time than
others for symptoms to resolve, either within each
occasion ofservice, or as a greater number ofoccasions
ofservice in the episode ofambulatory care. Moreover,
some episodes of care are closed without the patient
achieving the desired outcome.
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This paper defines episodes ofoutpatient physiotherapy
care as the total number ofoccasions ofservice provided
to a patient in order to manage one condition. The notion
underpinning this approach is derived from the often
long-term involvement of physiotherapy services in
rehabilitation of disease processes (International
Classification of Impairments, Disabilities and
Handicaps 1980). In order to track patients through an
episode, this study took a longitudinal approach, and
thus'differed from other studies on ambulatory service
delivery. The study thus provides previously unavailable
information on factors that had significant impact on
the length of ambulatory physiotherapy episodes.
Public hospital ambulatory allied health services have
traditionally been funded by state government block
grants, the size ofthe grant being based on the fmdings
ofshort-term "snapshots" ofambulatory services, such
as studies in Adelaide by Michael, Piper and Heard
(1990) and Coopers and Lybrand (1998). Most block
grants value allied health services similarly and thus
do not recognise service-specific differences in length
of occasion of service, number of occasions of service
per episode ofcare or time period over which an episode
extends, or service-specific cost drivers. Under such
funding arrangements, ambulatory allied health services
which undertake lengthy encounters with patients are
penalised, .and there is little incentive for quality service
delivery, or attainment of the best outcome for all
stakeholders (Beaton 1989). There have been attempts
to establish specific cost weightings for each ambulatory
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allied health service (Coopers and Lybrand 1998,
Jackson et al1996), but these were derived over a period
of a few months from the number and length of
individual occasions of service rather than the entire
episode of care or patient or environmental features of
the episode.
The concept of rebates based on episodes of care has
not been widely embraced by allied health professionals
as a way of funding services. However, irrespective of
the funding model adopted, allied health services need
to be in a position to negotiate on appropriate
mechanisms for adequate reimbursement. They require
defensible information on the significant cost drivers
of their services, the proportion of patients for whom
these cost drivers apply, benchmarked outcomes and
the impact of cost drivers on the cost of delivering a
quality service. This paper provides a preliminary step
in these discussions.
The project was funded by a Commonwealth
Ambulatory Care Reform Grant during 1996-1997
(Grimmer and Bowman 1997).
Method
Participants Eight public hospitals (three country
hospitals and five metropolitan hospitals) participated
in the study. Six of the hospitals were in South Australia,
and there were two compmison sites: one in Queensland
and one in Tasmania. Each hospital housed at least three
clinical ambulatory allied health services which could
operate in a primary contact capacity in the community.
These were physiotherapy, occupational therapy, speech
pathology, clinical nutrition and dietetics, audiology,
psychology, podiatry and orthotics/prosthetics. This
paper deals with findings from the physiotherapy
services.
Data collection A range of independent variables were
considered as potential cost drivers. To redress the lack
of research in this area, the literature was sourced to
identify putative causes of high cost (lengthy)
physiotherapy seJ;Vices (Donaldson 1990, Eager and
Hindle 1993, Flarey 1993, International Classification
of Impairments, Disabilities and Handicaps 1980,
National Health Data Dictionm·y 1995, Phillips et al
1995). A standard set of definitions was developed to
assist participants in the study to collect the required
data items (Grimmer and Bowman 1997).
Patients who were about to commence an episode of
care at a physiotherapy outpatient service completed a
written questionnaire that collected information on
patient-related features such as age, gender, insurance
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status, current consumption of allied health outpatient
services, source of income, chronicity of condition,
availability of community-based physiotherapy
services, language spoken at home, ambulatory
classification and country of origin. This questionnaire
was provided in English, Vietnamese, Polish, German,
Italian and Greek, reflecting the ethnic backgrounds of
patients in the participating hospitals.
At the conclusion of the episode of care, or at the end
of the hospital's involvement in the study (whichever
came first), data routinely collected by physiotherapists
were collated for each patient in the study, on the start
and end dates of the episode of care, the number of
occasions of service within the episode, the unit record
attributable time per occasion of service and, where
available, diagnosis, outcome ofcare and consumables.
Unit record attributable time involved direct time spent
with the patient, as well as patient-related indirect time
for such activities as reviewing and writing up case
notes, planning and preparing treatments, liaising with
other health professionals, etc. The two sets of
information (patient and therapist) were matched on the
patient's unit record number to complete a picture of
patient-specific episodes of physiotherapy care.
Data analysis Univariate logistic regression models
were constructed to test the impact of each potential
cost driver on the episode of care, taking the approach:
• if P = the probability of a subject consuming a
lengthy episode of care (this being considered a
"high cost allied health service"), then P =exp (cost)
/1+ exp (cost), where cost = Xo+ XjA, where A is a
potential cost driver.
The strength ofassociation for each potential cost dtiver
was expressed as crude odds ratios (95 per cent
confidence limits), and the change in deviance of each
model described the overall importance of the cost
driver on the episode of care. This was reported as-2
log L ratio. The decision to test only univariate models
was made on the grounds that little was known of the
variability within, or the association between, cost
drivers.
Outcome variable The study required an outcome
variable that described the episode of outpatient
physiotherapy care in the best way possible. In view of
the lack of information on the most appropriate way in
which to describe such episodes, two outcome variables
were derived: the number of occasions of service in the
episode, and the unit record attributable time per
episode, this being the sum of unit record attributable
time for each occasion of service in the episode. The
non-normal distribution of both outcome variables
indicated the need for categorisation for analysis
purposes.
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1. The number of occasions of service in an episode
of care was expressed in binary form as 0 = one
occasion of service, 1 = more than one occasion of
service.
2. The unit record attributable time in the episode of
care was tested in four binary forms, with cut points
differentially placed at:
• 30 minutes (short episode) (0 = less than 30
minutes, 1 = equal to, or greater than 30
minutes);
• 50 minutes (moderate length episode) (0 =less
than 50 minutes, 1 = equal to, or greater than
50 minutes);
• 70 minutes (long episode) (0 = less than 70
minutes, 1 = equal to, or greater than 70
minutes); and
• 120 minutes (extra long episode) (0 = less than
120 minutes, 1 = equal to, or greater than 120
minutes).
The outcome variable which best represented a
physiotherapy episode of care was the one with
relatively equal numbers in the 0 (no risk) and 1 (risk)
categories, and also the one in which satisfactory model
resolution was achieved when testing each independent
variable (Andersen 1990).
Potential cost drivers The potential cost drivers were
tested as independent variables in the model, using the
following forms:
• age (in approximately lO-year age groups)
• gender (male, female)
• primary source of family income (waged (PAYE,
selfemployed), non-waged (comprising retirees and
students) or Government support (comprising
unemployment, sickness benefits, supporting
parents, aged pensioners, prisoners)
• country of origin (English speaking, European,
African, Asian or South American countries)
• chronicity of the condition for which treatment was
being sought (acute [less than six months duration],
sub-acute [6-12 months duration], chronic [more
than 12 months duration])
• referral mechanism (from within the hospital setting,
from the community or self referred)
• private insurance status (none, hospital only,
ancillary cover)
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• availability and knowledge ofphysiotherapy services
in the community (community services available at
no patient cost, no service available, or available
community services for which payment was
required)
• habitual usage of public services (any use of public
hospital outpatient clinic within the previous
12-month period, no service use)
• method oftravel to physiotherapy outpatient services
(classified as hospital transport, self propelled
[walking, bicycle, wheelchair etc], public transport,
transported by another person [taxi, or driven in a
private car], driver of a car [free parking], driver of
a car [paid parking])
• concurrent consumption of health care outside the
hospital setting (Yes or No)
• presence of a co-morbidity (Yes or No)
• communication difficulties assessed by the therapist
on discharge (Yes or No)
• hospital location (metropolitan or country area)
• ambulatory classification
Prior to this study, allied health ambulatory
classifications had already been developed by other
researchers (Draft Paper on Ambulatory Care Reform:
The Next Steps 1994). They described Category C
patients as consuming allied health outpatient services
prior to, and or following, an inpatient admission, and
Category E patients as having no related inpatient
admission, consuming outpatient services comparable
to those available in the community, and for whom
subsidies for private care were not available (such as
private ancillary health insurance). These classifications
were found to not always be appropriate for ambulatory
allied health patients, and preliminary analysis indicated
the need for a third classification which described a
subset of Category E patients, which identified:
• those patients who had private health insurance, but
who were not subsidised for private allied health
services (as they did not carry ancillary cover); and
• those patients who were eligible for subsidies but
for whom comparable services were not available
in the private sector.
Allied health ambulatory classification was thus
considered for analysis purposes in this study as
Categories C, El or E2.
Other factors which the literature identified as
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potentially major influences on the length ofan episode
ofcare were not able to be examined in analysis because
of the lack of appropriate/reliable methods of
measurement. These included a defensible set of
ambulatory allied health diagnoses, the severity of the
condition, the outcome ofcare, the level ofexperience
of the service provider, the expectations of the patient,
family and/or carer, and satisfaction with the service
(Decker 1995, Donabedian 1990, Doyle 1991, National
Health Data Dictionary 1995). Despite attempts in this
study to collect data on some ofthese factors, variability,
lack ofstandard definitions and missing data constrained
the usefulness of the information.
Results
Forty-six allied health services in the eight acute public
hospitals provided data for 53 cumulative months during
1996 (length of participation ranging from three to 10
months). Eight physiotherapy services were initially
represented, but one withdrew after two weeks of data
collection, and the small amount of data provided by
this site (16 patients) was not incorporated in analysis.
The seven remaining physiotherapy services represented
a cumulative data collection period of43 months. Data
were provided overall on 10,095 allied health patients,
of whom 51.3 per cent represented physiotherapy
patients. Not all of these patients completed an episode
of care within the time period of their hospital's
participation in the study.
Completed episodes of physiotherapy care numbered
2,490, comprising 47.8 per cent of all completed
episodes of care in the study (N = 5,208). The most
robust way of expressing the episode of care as the
dependent variable for logistic regression modelling
purposes was to use unit record attributable time divided
at 120 minutes. Thus this differentiated between those
physiotherapy episodes which took less than 120
minutes in total (N = 1,177) (considered for the purpose
of the study to be short, and of lower cost) and those
which took more than this amount of time (N = 1,313)
(considered to be longer and of higher cost). To
conceptualise occasions of service within such an
episode ofcare, an episode of 120 minutes or more could
consist for instance, of four or more 30min occasions
of service, or three or more 40min occasions of service.
The findings from logistic regression modelling are
reported in Table 1. The factors which exerted an overall
influence on the length ofan episode ofcare (determined
by a significant decrease in the deviance of the
univariate model) included age, referral mechanism,
source of income, chronicity, country of origin, travel
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to hospital outpatient physiotherapy services, and
presence of a co-morbidity.
The levels within these factors which exerted a
significant influence on the length of the episode
(identified by one 95 per cent confidence limit which
approximated an odds ratio of 1) comprised:
• age less than 16 years (protective risk compared with
being over 70 years);
• receiving a government pension (elevated risk
compared with waged persons);
• being of European origin (elevated risk compared
with being Australian-born);
• having a sub-acute condition (elevated risk compared
with having the condition for less than six months);
and
• using passive transportation to physiotherapy
outpatient services (having hospital-supplied
transport, or catching public transport, compared
with paying for car parking).
Using the data provided by therapists regarding
diagnosis, it appeared that the majority ofpatients with
completed episodes of care suffered musculoskeletal
conditions. Fewer than 10 per cent of patients with
completed episodes ofcare were under 16 years ofage,
and fewer than 10 per cent of patients with completed
episodes of care suffered neurological, respiratory or
circulatory conditions.
DiscusSion
Reasons why some patients consume longer
physiotherapy occasions of service, or more occasions
of service in an episode than others, are not well
understood. This study presents insights into potential
cost drivers ofphysiotherapy ambulatory services, and
thus provides the baseline and impetus for more detailed
study of these issues.
Overall, the important cost drivers of completed
episodes of physiotherapy care appeared to be age,
referral mechanism, source ofincome, country oforigin,
chronicity, mechanism of transport and comorbidity.
These factors are unlikely to surprise experienced
clinical physiotherapists. Anecdotally, older patients,
habitual users of the hospital and or those receiving
government subsidies and those who do not speak
English are commonly recognised as taking more time
than others to effect an improvement in their condition
with physiotherapy treatment. This study thus provi'des
objective evidence to support these perceptions.
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Table 1. Outcome of univariate logistic regression models testing potential cost drivers of lengthy episodes of care.
Potential cost drivers Levels within variable Odds ratio Deviance
(95% CL) (-2 log L)
Age (years) 0-5 0.2 (0.1 - 0.85) 102.4**
6-16 0.3 (0.1 -0.9)
17-25 0.5 (0.2 -1.1)
26-39 0.5 (0.2 -1.2)
40-59 0.9 (0.7 -1.5)
60-74 1.1 (0.65 -1.9)
75+ 1.0
Gender Female 1.04 (0.6 - 1.6) notsig
Male 1.00
Referral mechanism Hospital 0.7 (0.4 -1.5) 13.3**
Community 0.9 (0.55 -1.8)
Self 1.0
Source of income Self funding 0.9 (0.65 -1.8) 32.9**
Govt 1.6 (1.1 - 1.9)
Wages 1.0
Chronicity Sub acute 1.5 (0.9 - 2.1) 10.3**
Chronic 0.9 (0.5 -1.9)
Acute 1.0
Country of origin European 2.1 (1.4 - 2.9) 45.6**
African 0.9 (0.6 -1.5)
Asian 1.2 (0.8 -1.7)
Sth American 0.5 (0.2-1.1)
English 1.0
Classification Category E1 1.1 (0.6-1.7) not sig
Category E2 0.9 (0.6 -1.6)
Category C 1.0
Availability of local None reported 1.1 (0.7 -1.7) not sig
community services Any reported 1.0
Previous use of OP services Any reported 1.0 (0.6 -1.4) notsig
None reported 1.0
Travel Hospital 1.6 (0.8-2.2) 24.7**
Self prop 1.2 (0.8 -1.6)
Public 1.6 (0.9 - 2.4)
Other person 1.1 (0.6 -1.6)
Car, free park 0.9 (0.4 -1.7)
Car, paid park 1.0
Current consumption of Any reported 0.8 (0.55 -1.7) notsig
treatment elsewhere None reported 1.0
Comorbidity Any noted 0.7 (0.6 -1.6) 9.4**
None noted 1.0
Communication difficulties Any noted 1.2 (0.4 -1.9) not sig
None noted 1.0
Hospital location Metropolitan 2.0 (0.7 -2.9) not sig
Rural 1.0
Explanatory notes:
Outcome =Unit record attributable time divided at 120 minutes « 120 minutes =short and less costly episode, 120 minutes or
greater = longer and more costly episode).
** following -2 Log L ratio values denotes significant change in deviance at p< 0.05. The value of non significant -2 Log L
ratios is not reported.
The comparison level in each independent variable (for which the odds ratio is set at 1) is highlighted in bold type.
Australian Journal of Physiotherapy 1999 Vol. 45 19
Grimmer and Bowman Cost drivers of ambulatory physiotherapy episodes of care provided in acute public hospital settings
Despite the overall significance ofthese factors as cost
drivers, few individual levels within the factors exerted
a significant impact on the length of a physiotherapy
episode, when compared with the comparison category.
In fact, few odds ratios were greater than 2. The
generally wide confidence limits suggest considerable
measurement variability, and support the use ofthe study
findings as trends only. We anticipate that the strength
of individual cost drivers may well be attenuated by
errors incurred by therapists and patients, such as patient
interpretation of, and response to, questionnaire items,
and therapist error in reporting episode-related
characteristics. More than 5,000 physiotherapy patients
and 150 physiotherapists were involved in the study.
Thus the opportunity for error in interpretation and
recording was high, and concerted effort needs to be
made in future to collect data that incurs less potential
for error and misinterpretation. Concerted rigour in, and
ongoing commitment to, data collection is essential if
useful findings are to result from longitudinal
muIticentre physiotherapy data collection (Fields and
Siroku 1994).
Cost drivers ofambulatory services cannot be identified
unless a long term view of service delivery is taken,
including the number ofoccasions ofservice within the
episode and the total unit record attributable time per
episode. Data collected only on occasions of allied
health ambulatory service will not support such analysis.
Ambulatory costing studies conducted to date on allied
health services (Coopers and Lybrand 1998, Jackson et
al 1996, Michael et al 1990) have employed time per
occasion of service as the only service descriptor,
without consideration ofthe number ofcontacts between
therapist and patient for the management of particular
conditions. Counting occasions of service provided in
a clinic on one day does not equate to the service needs
of particular patients, or patient groups, and thus data
collection based on occasions of service only loses
opportunities to explore the impact of patient-related
cost drivers on the total amount ofphysiotherapy time
consumed per patient, or per diagnosistic category.
We found that a number of data items were required to
identify episodes of care for one patient, and to
disentangle one episode from another:
• patient identifier (unit record number)
• the condition for which the episode of care was
provided
• the allied health service delivering the episode of
care
o the start and finish dates of the episode
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o the number ofoccasions ofservice within the episode
o the unit record attributable time ofeach occasion of
service within the episode
The lack ofstandard recording ofdefensible diagnosis
data in any of the eight hospital sites precluded testing
the effect of diagnosis as a cost driver. This lack
underscores the need for physiotherapy services to
collect accurate and strategic diagnosis information for
future costing studies. The text responses provided by
participating physiotherapists in attempts to describe
diagnosis comprised a range offeatures, including body
system, body location, severity, mechanism of
condition, chronicity and symptom type(s). Ifdiagnosis
is truly an important determinant of health care cost
(Decker 1995, International Classification of
Impairments, Disabilities and Handicaps 1980), then
physiotherapists must construct a list of ambulatory
physiotherapy diagnoses that is independent ofmedical
diagnoses and encompasses all the features that attend
a patient's presentation at physiotherapy. Clinical
reasoning suggests that diagnostic features determine
which physiotherapeutic intervention(s) are applied, and
when, and what outcomes will result (Jones 1997).
Given that one component ofdiagnosis (chronicity) was
found to be an important ambulatory physiotherapy cost
driver, further investigation is required to determine
which other aspects ofdiagnosis are also drivers ofcost.
Conclusion
The findings ofthis study have implications for not only
hospital-based ambulatory physiotherapy services, but
also private practices. These findings question the
validity of common funding models for allied health
ambulatory services in the public hospital setting, based
simply on occasions of service. Recognition of
significant cost drivers of physiotherapy care enables
physiotherapists and administrators to collect relevant
service cost data, and to negotiate more equitable rebates
for complex patients who take more time per occasion
ofservice and!or consume longer episodes ofcare than
others.
Reimbursement for quality performance is an accepted
benchmark in industry and is becoming more common
in health care (O'Connor 1993, Ovretveit 1994). The
current models for rebating ambulatory physiotherapy
services do not appear to overtly reward quality services
or support the use of benchmarks to monitor quality
performance. Physiotherapists delivering ambulatory
services need to know how their services are funded so
that they can identify opportunities to be recognised by
funding bodies for delivering quality and cost efficient
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services. Considered and defensible data collection,
coupled with planned and ongoing data analysis to
monitor the effect ofsignificant cost drivers on episodes
of care, may well be the key to a better bargaining
position and a more rewarding structure in which to
deliver services.
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